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ABSTRACT
We show that the anomaly of nonlocal symmetry can be canceled by the well-known
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Quantum gauge symmetries are very important to build modern quatum eld the-
ories. Recently, Lavelle and McMullan [1] have shown that there exists a distinct
nonlocal symmetry which is dierent from the usual gauge symmetry in the quantum
electrodynamics (QED). The original gauge symmetry is implemented by the Becci-
Rouet-Stora-Tyutin (BRST) symmetry [2] in the gauge xed action. The nonlocal
symmetry, which the gauge xing term is invariant, is dual to the BRST symme-
try. The generalized Lorentz covariant symmetry has discussed in Ref.[3]. On the
other hand, the classical gauge symmetry or BRST symmetry may be spoiled by the
anomaly after quantization in the chiral QED, which has a chiral gauge coupling [4].
Therefore, it is natural to study whether the nonlocal symmetry may be anomalous in
chiral QED or not.
In this Brief Report, we show that the anomaly of the nonlocal symmetry exists,
and this can be canceled by the well-known Wess-Zumino action [5] in the exactly
solvable two-dimensional chiral QED.























































































































































Let us now consider the quantum eective action to investigate the anomaly of the
nonlocal symmetry at the quantum level. The eective action, which incorporates one


































where the constant a is a regularization ambiguity. Then the BRST anomaly of the
























On the other hand, the nonlocal transformations are dened by exactly the same







































. Then, the anomaly of the nonlocal























It is interesting to note that the nonlocal symmetry can be broken after quantization
similar to the BRST case in the two-dimensional chiral QED. To recover this symmetry,
it is sucient to add the following Wess-Zumino action L
WZ





















































for a > 1. This Lagrangian is manifestly invariant under the nonlocal
transformation as well as the BRST transformation.
In conclusion, we have shown that the nonlocal symmetry may be anomalous after
quantization in the chiral QED. However, it is sucient to add the well-known Wess-
Zumino action to recover the nonlocal symmetry. It would be interesting to study the
nonlocal anomaly related to the chiral anomaly in higher dimensions and its geometrical
meaning.
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